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JAEA Activities Relating to NSDD

* Coordinated Research Projects (CRPs)
« ENSDF evaluations

 Financial support for ENSDF evaluators
and horizontal evaluation/compilation activities

e Coordination of the NSDD network
* Workshops

e DiIssemination
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Nuclear Data Projects — Status, Nov 2012

Coordinated Research Projects
® 4 completed
® 6 active

Data Development Projects + additional tasks
® 11 active

d



Beta-delayed neutron emission evaluation
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o
Beta-delayed neutron emission evaluation

(2013-2017) D. Abriola

Motivation:

 Beta-delayed neutrons are important for energy
production, astrophysics and nuclear theory

 Most of the data available are from precursors coming
from fission fragments

 New experimental facilities are available which will be
able to produce new precursors in the neutron-rich
region

« Last evaluation with theoretical comparisons is from
2002

« Thereis no database that compiles all relevant data




Beta-delayed neutron emission evaluation

Possible participants in a CRP

USA — BNL, LANL, MSU/NSCL, ORNL

CANADA — McMaster U., Triumf, Univ. Guelph

GERMANY — GSI| Darmstadt/ Univ. Giessen

SPAIN — IFIC Valencia, CIEMAT Madrid, UPC Barcelona
FRANCE — Orsay, GANIL, LPC Caen, ILL Grenoble

CHINA — Chinese Acad of Sci, Lanzhou

FINLAND — Jyvaskyla (JYFL)

JAPAN — JAEA, RIKEN

RUSSIA — JINR Dubna, IPPE Obninsk

SOUTH KOREA - KAERI
ARGENTINA  — CNEA

BRAZIL — U. Sao Paulo
INDIA — VECC, Kolkata
D.ABRIOLA USNDP, BNL Nov. 2012 International Atomic Energy Agency \ S




Beta-delayed neutron emission evaluation

Suggested Objectives:

To create a reference database of evaluated data for beta-delayed
neutron emission

The database should contain evaluated half-lives, emission
probabilities and neutron spectra for individual precursors.

The evaluation methodology should be described

Agregate quantities like group values should be derived and stored in
the database

The CRP should produce a priority list for evaluations and new
experiments and improvements in the theoretical predictions

D.ABRIOLA USNDP, BNL Nov. 2012 International Atomic Energy Agency
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Beta-delayed neutron emission evaluation

Suggested Outputs:

* Priority list for measurements

 Database of evaluated data (format should be defined)
 Old and New measurements compiled into database

« Agregate quantities like group values stored in the database
 Technical report




NSDD activities in the IAEA

ENSDF evaluations (D. Abriola)

* Collaboration with A. Sonzogni,
A=72 NDS 111 (2010) 1-140

* |ICTP exercise M=211 (see B. Singh)

* New Mass chain A=144 to be submitted In
collaboration with A. Sonzogni
(17 nuclel, 93 new experimental references,
21 XUNDL-files)

L“«“
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6+2+2 Contracts —2010...2012

1. Joshi and Jain (India)

2. Wang and Audi (China) Atomic Mass
Evaluation (Horizontal)

3. Zuber (Poland)

4. A. Negret (Romania)

—



5. J. Timar — Z. Elekes (Hungary)

6. N. Stone (USA)
Nuclear Moments (Horizontal):
Compilation and evaluation

/. Lalkovski (Bulgaria)

8. Abusaleem Kalifeh (Jordan)

9. S. Erturk (Turkey 2012)

10. Sukhjeet Singh DHINDSA (India 2012)

——



NSDD NETWORK

International Network of NSDD evaluators

Biennial meetings of the International Network of Nuclear
Structure and Decay Data Evaluators (NSDD) are funded
and organized under the auspices of NDS

The 19t meeting of NSDD network was held at the IAEA
Vienna, Austria, 4-8 April 2011 (INDC(NDS)-0595). This
meeting was attended by 35 scientists from 20 Member
States

International Atomic Energy Agency
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NSDD NETWORK
International Network of NSDD evaluators
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International Network of NSDD evaluators

14 Centres

A-Chain Evaluation Responsibility

Center Mass Chains Center

a. US/NNDC 45-50,57,58,60-73(ex 62-64),82-88 (ex83), g. Russia/StP
94-97,99,118,119,136-148,150, h. PRC
152-165 (ex 164), 180-183, 185, 189, 230- i. France
240,>249 j. Japan

b. US/NDP 241-249 k. Kuwait

c. US/LBNL 21-30,59,81,83,90-93,166-171,184,186,187, |. Canada
191-193,210-217

d. US/TUNL 2-20 m. Australia

e. US/ANL 106-112,176-179,199-209 n. Hungary

f. India 218-229

Mass Chains

130-135,146
51-56,62,63,195-198
113-117

120-129

74-80
1,31-44,64,89 98 100,149,
151,164.188,190,194
172-175

101-105




~ 'NSDD NETWORK

International Network of NSDD evaluators

Specific mass chain activities, horizontal evaluations and technical
Issues

Problems are still being experienced in maintaining suitable numbers
of mass chain evaluators (expressed as FTE — Full Time Effort)

Thanks to IAEA efforts, evaluators are being supported and are
actively performing evaluations

NDS staff will continue to support new evaluators and collaborate in
mass chain evaluations

\
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International Network of NSDD evaluators

List of 51 actions

i s paa v e e emapaeas e
27 | NNDC XUNDL compilation date | Expand XUNDL index to show
compilation date by nuclide.
28 | Firestone ENSDF into XML Look into possibilities working with
LLNL.
29 | Kibedi Calculate conversion Mixing ratio default to be determined
coefficients. statistically or by evaluator. in either
Recommendation case comments should appear.
30 | Kibedi Mixing ratio for EO0. E2. | Suggest changes to format in order to
MI. define mixing ratios.
31 | Sonzogni. Improve data that quantify | Develop and recommend analysis codes
Kibedi Auger electron and to provide more detailed presentations
continuum beta spectra. of Auger electrons and continuum beta
spectra.
32 | Network New production code for | Provide comments to B. Singh based on
Nuclear Data Sheets. two mass chains (A=40. A=182) placed
on the web site.
33 | NNDC Checking code Download Mitropolski code and
Recommendation incorporate into FMTCHK.
34 | All evaluators Atomic masses Use 2011AuZZ masses and quote
Reco}'nngendatfon 2003Au03 111 a comment.
35 | Audi Atomic masses Provide 2011 evaluation to NNDC by
end of April 2011 (2011AuZZ).
36 | Evaluators BE2 compilation Comments and feedback on the
presentation and the paper attached to
B. Prytichenko and B.Singh.
37 | Al Masses To obtain masses for new nuclides.
Recommendation communicate directly with AMDC|
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International Network of NSDD evaluators

Bilateral visits:

M.A. Kellett (IAEA-NDS) to CIEMAT. Attendance at the 3'¥ Workshop of
Radioactive Decay Data Evaluators. 9-11 June 2010

D.H. Abriola (IAEA-NDS) to NNDC. Attendance at USNDP meeting and carry
out ENSDF evaluation work. 20 Oct-3 Nov 2010

B. Pritychenko, NNDC to NDS. Install and load NSR database on NDS
MySQL database server, discuss NSR compilations and revise technical
procedures. 19-26 November 2010

\
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NSDD NETWORK

International Network of NSDD evaluators

® Bilateral visits (cont.):

® B. Singh, McMaster University to NDS. Collaborate on the update of the
most neutron deficient nuclides of A=148: 148Tm, 148Er and 148Ho for
ENSDF database. 14-16 June 2011

® D.H. Abriola (IAEA-NDS) to McMaster University. Collaborative work with B.
Singh on beta-delayed neutron emission evaluation. 7-11 November 2011

® D.H. Abriola (IAEA-NDS) to NNDC. Attendance at USNDP meeting, and carry
out ENSDF work. 13-23 November 2011

® B. Pritychenko, NNDC to NDS. Install and load NSR database on NDS
MySQL database server and revise technical procedures. 21-25 November
2011

N<<?
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nternational Network o evaluators

Next meeting in Kuwait, January 2013
http://www-nds.laea.org/nsdd/#int

KFAS &
Physics Department K.U.

WAIT
NIVERSITY

2 N\
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Daniel Abricla

Kazimierz Zuber

2 Advisers

Kalifeh Abusaleem

Edgardo Browne-
Moreno

i
& hitp://www-nds.iaea.org/nsdd/Zint P~BoX

-

) IAEA Workshop on Nuclear ... %

INTERNATIONAL NETWORK OF NUCLEAR STRUCTURE AND
DECAY DATA EVALUATORS (NSDD)

~w”

Scientific Secretary: Daniel Abriola

INFORMATION ON THIS WEB PAGE IS FOR EXCLUSIVE USE BY NETWORK PARTICIPANTS. THE DATA FROM THIS WEB PAGE SHOULD
NOT BE QUOTED OR USED WITHOUT THE EXPLICIT CONSENT OF THE CONTRIBUTING AUTHOR.

Announcements

The 20th IAEA meeting of the NSDD network will be hosted by the Kuwait Foundation
for the Advancement of Sciences (KFAS).

The meeting will be held at the premises of KFAS in Kuwait, fr
2013.

List of Actions for 20th NSDD network meeting

More information will be announced as it becomes available.



1. Nuclear Structure and Decay Data: Theomaand
Evaluation, ICTP, Trieste, 11-15 October 2010
Workshop Directors: J.K. Tuli, D.Abriola

Objective

« To familiarize students with new experimental data that
characterize the nucleus

* Modern nuclear models

« Train participants in methodology of NSDD evaluations

« Production of evaluated nuclear structure and decay data (as
ENSDF mass-chain evaluations)



http://www.istrianet.org/istria/architecture/castles/trieste/miramare/00mm.jpg

1. Nuclear Structure and Decay Data: Theory and
Evaluation, ICTP, Trieste, August 2012 Joint IAEA-ICTP
Workshop Directors: J.K. Tuli, D.Abriola

Topics

« ENSDF evaluation philosophy and analysis programs

« NSDD network, relevant IAEA activities, access to appropriate
web pages and Nuclear Reactions

* Nuclear models

» Radioactive Decays

. B °© Adopted Levels
fe=al - Databases and Web resources
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1. Nuclear Structure and Decay Data: Theory and
Evaluation, ICTP, Trieste, August 2012 Joint IAEA-ICTP

Topics
Ten lecturers, delivered a two-week course to
24 participants from
16 countries
Lectures were presented during mornings while afternoons were
dedicated to training sessions with practical evaluation activities:

Six student groups
| B. Singh was the main organizer of the Workshop activities:

=== Mass A=211 (see B.Singh)
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~ Workshop on NSDD: theory and evaluation

Duration
18
16
14
12
10
8
6
4
.
0 - . . .
too short satisfactory too long

<<

v
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~ Workshop on NSDD: theory and evaluation

‘ Number of lectures ‘

18

16

14

12

10

8

6

4

.

. | | . .

too few satisfactory too many

<<

v
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Clarity of speakers ‘
14
12
10
g
6
;
2
not very clear clear very clear

<<

v
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UUOI’&S”OD on NgBB t”eory ana eva‘uatlon

Overlap with research interests

20

18

16 -

14 -

12 -

10 -

high low

D.ABRIOLA USNDP, BNL Nov. 2012 International Atomic Energy Agency
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Workshop on NSDD: theory and evaluation

How could lectures be improved

More interaction

Program detaills
Demonstration in lab

_ess lectures, more exercises

*More lectures on exp. Phys.

More about ENSDF format & applications
Prepare summary sheets for practical
exercises

*Video recording

*More theory

D.ABRIOLA USNDP, BNL Nov. 2012 International Atomic Energy Agency
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Suggestions

*Neutron capture

*one workshop per year

*More lectures on use of codes
L ess lectures more exercises
«Student presentations optional
* practical exercises




10. Comments on facilities

*Superb!

*Very good!

*Excellent

*WiFi in rooms need improvement
*Need air-conditioned rooms
Different food for lunch and dinner!




Workshop on NSDD: theory and evaluation
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Workshop on NSDD: theory and evaluation
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Workshop on NSDD: theory and evaluation

AR
i 2

¢
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X. Nuclear Structure and Decay Data: Theory and
Evaluation....
Workshop Directors: ?
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Pass
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@ hitp://www-nds.iaea.org/exfor/ myensdf.htm Do x ) myENSDF: Evaluated Mucle... % u-

File Edit WView Favorites Tools Help
sk 2 BSITFI Module 4 Where Y... [[I Free Hotmail [¥] Gmail &) NDS 27 Web Slice Gallery =

International Atomic Energy Agency

Nuclear Data Services

Seccion Datos Hucleanpes, OIEA

Web tools for ENSDF evaluators

Password:

Web: Viktor Zerkin, IAEA, 12-August-2011
Last updated: 10/18/2012 14:39:20




D - . t .
% &) http://www-nds.iaea.org/exfor/servlet/Enscflupd 4 iaea.org

File Edit Wiew Favorites Tools Help

ks 2 BSITFI Module 4 Where V... [[]) Free Hotmail [V] Gmail &) NDS 27 Web Slice Gallery =
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Run ENSDF Analysis Codes on Web

by V.Zerkin, IAEA-NDS, April 2011
<--- under development --->
Request #10
Username: abriola
Uploading...
EMNSDF file copy: ENS4up00010.txt size:29Kb (29603 bytes)
..Muclide: 18420
...5ee: copy of your data file [data]: [text], working ENDSF File: [ENS4up00010.ensdf]
= Run ufilities

Programs, parameters, run, results Timeout: 200 sec Your Files  [refresh]
. [data] 29242 16:23:
[+ =
FH FMTCHEK Checking ENSDF format jv-10.3a, 28-Sep-2007/ [l e T 33 16:23:
GTOL Determines level energies from a least-squares fit to Ey's & feedings  /v-7.2g, 30-Apr-2010¢ x [data]. 51 16:23:
datali 81716 16:23:
H LOGFT Calculates log ft for beta d Mv-T.2, T-Feb-2001/ 1 :
FLlEesE AL s s s = ¥ [data].ndapub.pa 144236 16:23:
PANDORA Checks phyesics of ENSDF files /w-T.0b, 01-May-2007/ ¥ [data] .ndapub.tt 414774 16:23:
E NMDSPUB ENSDF publication program  /v-12.268b, 15-Jul-2008/ = [ESEL el T e
Produces PostScript file for an ENSDF file. X [deta] .ndapubl.conf 561 16:23:
Mote: Web interface is under development! Total files: 8, length: 670622
Input File: ENS4up00010.2nsdf
Type of input: |0 (Cards-0, Working-1, Archive-2, Prepub-3)

terminal]

nuclear and atomic radiations associated with the radioactive decay /v-5.5, 05-Oct-1388/

Page generated: 2012/11/01,16:22:59 by X4-Servlet on www-nds.iaea.org
Project: "Multi-platform EXFOR-CINDA-ENDF", W.Zerkin, IAEA-MNDS, 1999-2012
Request from: 161.5.149.56



Livechart display

Half life color code, value in seconds:
FD Rg.2E-4 M1.4E-2 M4.6E-2 M1.E-1 MZ2.3E-1 m0.5 m0.9 m1.8 m3.5 M6.2 M12 M23.5 M43 E§3.4 M1.6E2 M2.9EZ2 MGE2 M1.3E3 M3IE3 ME.6GE3 M3.4E4 W1.4E5 F1.1E6 FIEF M1E

nn M show Fitter Visible Nuclides: 2934 [l Lock info panelfa .
4|0 » nuclide data on

Nuclide
uﬂn i Double dick for mors mouse-over

ap 712(-)
Delta {(MeV¥) -68.7586
Half Life 17.9 2 min

. Decay 94.4 4 EC+ [+
Z00ming 5640

and moving Davghter 147ad 154Th

Radiations

Type keV O

a 40690.4 3.6
4069.4 3.6
1363 0.58
386.100 19.4
49,460 18.0 parents -
|

-lllll - Ir Irl Ir daughters

Data sources: ENSDF + Radlist, NWC, Atlas of Neutron

D.ABRIOLA USND@%&PNQ\?QEE International Atomic Energy Agency




All ENSDF decay datasets parsed in a relational database.

Web-page display overview

Deposited energy, B and Breemstrahlung spectra

- - ~~~N~~
__-____-----' '--------____ ™
R e S~ Y
- i F~~s \
= - Deposited Energy [keV] ~~o 1
Parent  Typ i Decay Q. Daughter ,»7 === ~ :
[keV] order o= ('Npha Beta v u'""h""" Recoil Neutrino Absorbed Total Q* BR | Delta ‘) i
\, 4 1
e [34h2| 0.0 |32= |B-100 % |1164.218 4455 [1¥Cs. 0.000,0.000 |304.716 12.505 | 14.888 0.727 | 248,490 7.597| 0.000 0.000|0.003 0,000 | 595,522 24.265 | 568,187 14.679|1164.119 28.320( 1164.215 | 0.098 s !
& 8 s ~ -
1
S e !
see the ENSDF source S m———— T I
e ———— = 1
- -N\ I’
- S e Beta spectrum
\ - S~ /
\ R S~ /
/1062430 74 (101.788D) < 285 17 01238 | 5716 \ 3’[3‘* 135, g0 914H2 N 35
| 981.315 22 (182.9030) 45000 | 50.0 12 00755 |&T15 \ / SaXegy \
|' E08. 186 74 | Bi2+ | (BEE03Z) 4 1722 15 EXERZ EET 3 1 Qes)=1165 keV4 - L 169 \ . 25
| _407.989 13 (756.228) 4 248.1 16 059 3 7.86 3 . Sisia a0
| 249793 12 | 52+ 910 10 3102 18 96 4 5942 @ \
| 0.075 6.71 961.3 Sis / \
: =] |
| i1 [
: /
| 407.988 13 245753 52+ | 158157 14| 0.288 14 i 3 R‘Mﬂ( \
|_608.186 74 | 5i2+ | 407.588 200.18 10 | 0.012 &0 | 08 S0050000n
| 248793 12 | 52+] 0.0 7iz+ | 243784 15 90 1.0 M1(+E2) | 0.0737 20 0 100 200 300 400 500 600 700 80D 900
| 608186 74 | 5i2+ | 245,753 52+ | 358.38 3 | 0.221 11 M1.E2 0.0265 11 Energy [keV]
| 581.315 27 £02.186 52+ | 37212 10 | 0.016 30 5/2+
o7 ees 12 oo i [ 20r 952 | 0388 17 311 6.67 608.2 Breemstrahlung spectrum
| 1082.420 14 £02.186 52+ | 4543 2 0.0040 8 os{f g
| 521315 22 407.989 573329 | 0.0048 7 dosil |
| c0m.18€ 14 | 52+ 0.0 72+ | 608185 15| 280 13 [ 05 M1(*E2) [ 0.0073 dor ] A
| 1062.420 14 407 888 £54.432 15| D.O5 0 059 7.86 408 # o \
| 881315 22 249.793 5i2+| 721522 | 0.085 30 z |
| _1082.420 74 243,733 siz+| s1z82 2 | oom0 30 o i
| 1082420 14 0.0 7i2+ | 106241 2 | 0.004 & 96 S04 L2+ 240.8 0.28 NS E qo4
: =doz
i 02 i
' h o —
| —g
: 00
| XL {4290 0813 AUL | 3.550 5.26 24 724+ h e 0 100 200 200 400 500 600
X 30.6251 3| 143 7 AUK | 2850 059 3 \ 0 )i Energy [keV]
| XKAT| 308728 3| 284 13 CEK | 212808 15 6.6 4 i N 125y J ‘\\ J
\ X 34.92 025 1 CEL | 244080 15| 0.82 11 / AN / . "
N [—— P PP R R ’ S R4 S -
'I ~o, =7 -
"l N\
i
H 0
7
) Schema plotting

e
-

-
7
’

Details for
B-, B+, EC, a, Y, electrons, X-ray D.ABRIOLAUSNDP, BNL Nov. 2012



Detail of the web page content

Intensity %

— \
. E  Jp a ananer| | DECAY info - Q from AMDC 2011.
Parent 172 Decay gs - gs S s .
[keV] order Link to the ENSDF source
135Xe (914 h2| 0.0 |2/2+ |B- 100 % 1164.218 4456 135Cs /
54 21 55 20
/
see the ENSDF source
Deposited Energy [keV]
Alpha Beta CE & y uni v Recoil Neutrino Absorbed Total Q * BR Delta
0.000 0.000 | 304 716 72.505 | 14 988 (.727 | 248 490 7.537|0.000 0.000 | 0.002 0.000 595922 24 255 568197 74.679 | 1164.119 28.320 1164 218 | 0.099
Beta spectrum Breemstrahlung spectrum
0.09 =]
30 . 0.08 '.I
25 Deposited energy, e
0.08 |
* B, and breemstr.  z,; '115 AL
15 y . < .
/ ‘ from Radlist il W -
10 ,f' \ / = %03 ﬁ\jr’ —
/ 0.02 T
’ ?'-"-":'“ - 0.01 T
0 Eunnoesaan 0.00 -
0 100 200 300 400 500 600 00 BOD 900 [ 100 200 200
Energy [keV]

400
Energy [keV]



Detail of the web page content

0 3/2+ N 2.64 6515
0 3/2+ N ?1 0.0000014 2 | 5515
0 32+ N 71 0.78 16 6515
0 32+ N 115 2.4 4 6561

1062420 74

(101.7980) 4

269 77

01236 | & 5

981.315 22

(182.9030) L5000

50.0 72

0075 &

L el Rl

Ll ol T S

ATTe S A

mA A

Full detail for each radiation type.

Circled are the info not available in
the previous version

_

1925.3 15

(1324.955) 13

112 23

1602.2 15

1+

(1648.055) 13

253 22

D.DlD

3.1

407.939 73

168.197 718

0.289 74

608.186 74

407.939

20019 70

0.012 50

S TS A

fa ]

L T T

T A

BdA S, e

MASTEATT A

e s e D e i e

163.0 7

4038 &

o.ova 12

4955 &

2+

4151 &

209 27

1.4

XL 4200 0613 AL | 2550 526 24
HKAZ| 30625613 143 7 AV K | 2550 05693
wirnd | anngoo 3l nga g9 ACW | nqaoonn 75 E& oA
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Examples of queries

Nuclear medicine: e+ emissions with filter on half-life, energy, and intensity

F
S dsvsian 1
s = FeraeGround State and Metastables sospin | |z
Qlsariet  [mnl<Tias 1| b Clsave F] O[] w[any|
Magn. dipole j| 20 % Py 238 ' [0 Electr. quadrupg arn ED :
Energy @ < kel EED :E!l" ntensity IE <% £ 100 _J t',rpel 5hel||_J £
B End p-:rinu? kel = |8,T23 | | 1 21 Slog FT= 243 = Hindrance =
oo oy R B RSB o T oo pew o e e
498.01 & 32+ (3415.285) 17 1076.7 79 267 9 60.3 79 4.691 718 1;113Sb62 B6.67 min 7 0.0 B2+ ec B+ 100 % 3913.295 77402 1;5"@
6701 3 1+ (3800.721) 2 1099 6 2.80 24 70 6 447 ﬁan 238 min & 0.0 o+ ec B+ 100 % 4170.821 7769 20“31
0.0 0+ (3673.784) 3585 | 1142.7 19 5.49 & 809 4 475 7 ;gqua 6.45 min 4 0.0 1+ ec B+ 29999 % | 3573.784 3585 35944
0.0 0+ (3656.639) 3059 | 1188.6 74 243 2 73z 3 4.525 13 1;‘?5[]6? 3.6 min 7 0.0 1+ ec B+ 100 % 3656.639 3059 1;:5[‘!63
216756 3 2+ (3746.558) 800 1212.08 20 0.516 & 99 333 713 49746 77 '?:K19 7636 min 78| O a3+ ec B+ 100 % 5914.065 347 ?:NQ{}
0.0 0+ (3731.489) 79933 | 12244 327 5 62.0 5 4. 883 76 12:La?7 B6.45 min 7§ | 0.0 1+ ec B+ 100 % 3731.489 79933 1:3373
3189.33 74| 6+ (3853.051) J00 1264.00 0.664 7 99 336 7 4163 70 ;fSt:m B61.7s 4 61628 6m | (7)+ ec B+ 100 % 6426.101 225 anzz
0.0 0+ (3958.896) 872 1316.0 24 2027 97.20 2 52 gCu“ 9673 min & | 0.0 1+ ec B+ 100 % 3958.896 &72 fNim|
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B Which lectures did you enjoy more

B From which lectures did you learn
more

DA PVI BS JKT AS T GM EMC CB




